Pharmacological and genetic analysis of mechanisms underlying detrusor overactivity in rats.
Suprapontine lesions, such as those resulting from cerebrovascular disease, cause bladder storage dysfunction. Detrusor overactivity (DO) following cerebral infarction may be explained by impairment of the suprapontine regulatory system. However, precise mechanisms underlying DO is not clear. The following studies were undertaken to examine pharmacological and genetic mechanisms of DO in rats. Mechanisms of long-lasting DO in rats with cerebral infarction require signal transfer, which begins with the opening of glutamate receptors at the dorsal pontine tegmentum. DO induced by cerebral infarction has been proven to be accompanied by an increase in c-fos and zif268 expression in the dorsal pontine tegmentum and periaqueductal gray and mediated by the activation of N-methyl-D-aspartate (NMDA) receptors, cyclooxygenase-2 (COX-2), and prostaglandin E synthase (PGES). Therefore, the arachidonic acid cascade is dynamically activated in the brain after brain ischemia. Bladder sensory pathways are potential targets for drugs used to treat various bladder dysfunctions because of their role in storage symptoms (i.e., urgency, frequency) and in triggering reflex bladder activity. Antimuscarinic drugs and alpha(1)-blockers are the main treatments for overactive bladder, a condition caused by neurologic lesions, aging, bladder outlet obstruction, and other pathologies. These drugs affect sensory bladder storage symptoms, suggesting an action on bladder and urethral afferent pathways. Using animal models of DO, we demonstrated that these drugs improved bladder storage function via suppression of C-fiber afferent nerves from the lower urinary tract.